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are widely used in high performance phase locked loops (PLLs) and frequency synthesizers due to their high spectral purity.
c Rc The oscillation frequency of an LC VCO is commonly assumed to be the resonant frequency of the LC tank. However, this is < -R not accurate as shown in this paper. The oscillation frequency is also affected by the bias current. By applying our analysis to the Hegazi and Abidi's LC VCO, we propose a new digital (a) (b) trimming technique which can compensate for process variations and improve the phase noise performance.
where G Fig. l(b To verify our analysis, we have designed and simulated a harmonic frequency, the equivalent impedance seen by the LC VCO employing the topology in Fig. 3(a) 
III. OSILLATION FREQUENCY OF
Equation (18) shows that the oscillation frequency is HEGAZI and ABIDI'S LC VCO again a function of the bias current, through the dependence on gm2-In this section, we study the bias current dependence of Another important point to note is that, the oscillation the oscillation frequency in Hegazi and Abidi's VCO [3] , frequency is also affected by the resonant frequency iti.
which is shown in Fig. 4 (a) .
This VCO is a modified version of the VCO in Fig. 3 Fig. 4 (b) .
As can be seen from (15), when the resonant frequency IV. DIGITAL TRIMMING TECHNIQUE eo is approximately the 2nd harmonic frequency, the Although the Hegazi and Abidi's VCO was able to impedance Zs approaches infmity.
achieve low phase noise performance [3] , two obstacles In order to obtain the oscillation frequency of this VCO, need to be addressed in practical implementations. First, the B() is derived and is given in (17). The oscillation frequency VCO only works optimally at a particular oscillation can be then expressed by (18). ()4cto0sCLx (1+1 /gm22 |z2, 2) Simulation results show that the phase noise performance is 2Coosc. The codes of "00100" and "01001" correspond to a smaller Cs than the optimum value (@ larger than 2c)osc)
